Structural rearrangements in active and inactive forms of hydrogenase from Thiocapsa roseopersicina.
The electrophoretic behavior of Thiocapsa roseopersicina hydrogenase on sodium dodecyl sulfate gels demonstrates that the protein exists in two active forms, A1 and A2, which may be interconverted. Each of these forms has a characteristic electrophoretic mobility and differs in its sensitivity to O2. Form A1 is O2-labile and converts to A2 under O2. Form A2 is less sensitive to O2 and may be converted into A1 under H2 atmosphere. Both active forms are present in aerobically isolated samples. Because the proteins are still active on 15% sodium dodecyl sulfate gels, they are not completely denatured, and the apparent molecular masses do not necessarily represent the true molecular masses of the enzymes. A1 has an Rf = 0.19, corresponding to an apparent molecular mass of 90 kDa, and A2 has an Rf = 0.35, corresponding to an apparent molecular mass of 49 kDa. A sedimentation equilibrium centrifugation study of the active enzyme shows that the holoenzyme has a molecular mass of 98 kDa. Form A2 may be separated into two subunits of molecular mass of 64 kDa and 34 kDa, respectively. Thus, form A2 represents the holoenzyme with a true molecular mass of 98 kDa. Amino acid compositions and N-terminal amino acid sequences of the A2 protein and these subunits are consistent with a heterodimeric holoenzyme. The relationship between the conformational changes detected in this study and a three-state scheme proposed on the basis of EPR spectroscopic studies of the metal-containing cofactors present in the enzyme is also discussed.